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TO ALL WHOM IT MAY CONCERN: 

Be it known that I, Zhigang Hao, a citizen of China, residing at 3-402, 
Hong Yuan Xiao Qu, No. 39, Cheng Nan Zhong Rd., Changsha City, Huana Province 
410007, China have invented a new and useful HORIZONTAL ROLLER MILL, of 
which the following is a specification. 
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HORIZONTAL ROLLER MILL 

RELATED APPLICATION 
[0001] This application claims priority from International Patent Application No. 
PCT/CN02/00645 filed on September 13, 2002. 

FIELD OF THE DISCLOSURE 
[0002] The present disclosure relates generally to material grinding equipment 
and, more particularly, to a horizontal roller mill. 

BACKGROUND 

[0003] Patent No. 972477373.3 published on August 25, 1999 discloses a roller 
mill having a cylinder, a support system supporting an outer wall surface at a lower 
portion of the cylinder, and a roller. The roller includes an inlet means on an end 
cover at one end of the cylinder and an outlet port on an outlet hood at the other end 
of the cylinder. The roller is located within the cylinder so that the surface of the 
roller and the lower surface of an inner cavity of the cylinder form a material grinding 
surface. Axle sections at both ends of the roller extend out of the end covers and 
outlet hoods of the end portions of the roller. Each of the extended axle sections is 
coupled to a mechanism for applying pressure (e.g., a hydraulic cylinder) to adjust a 
material grinding pressure. The cylinder is provided on its outer wall surface with a 
driving member (e.g., a gear) for rotating the cylinder. In addition, a baffle plate is 
disposed at the upper left of the rotating direction of the cylinder. 
[0004] While the roller mill disclosed in the above-referenced patent has some 
advantages, it has a relatively low production yield because it has only one roller. To 
increase production yield with a roller mill such as that described above, a high 
revolution speed is needed. However, because the support system only supports the 
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outer wall surface at the lower portion of the cylinder, the support system restricts 
movement of the cylinder in a vertically downward direction. As for other directions 
along the circumference, especially the upward direction, the system remain in a free 
state. Thus, during operation, when an intermediate or a high speed is used, the 
cylinder body exhibits radial runout or vibration, resulting in poor stability and 
undesirable noise during operation. In addition, when the pressure mechanism drives 
the roller toward the material for grinding, the force produced due to pressure and 
acted upon the cylinder is completely downward, causing various parts of the 
equipment to withstand an uneven force. Furthermore, the force due to pressure, 
transmitted via the cylinder, will act completely on the support system and, thus, will 
affect the normal operation of the support system, and excess pressure will aggravate 
the wear of the member and even cause partial members to be damaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0005] Figure 1 is a front view of an example roller mill. 

[0006] Figure 2 is a cross-sectional view of the example roller mill of Figure 1 . 
[0007] Figure 3 is a cross-sectional view of another example roller mill. 
[0008] Figure 4 is a front view of an another example roller mill. 
[0009] Figure 5 is a front view of another example roller mill. 

DETAILED DESCRIPTION 
[0010] An example roller mill described in greater detail below includes a cylinder 
and rollers. Each end of the cylinders is provided with an end cover. One of the end 
covers includes an inlet means and the other end cover includes an outlet port. The 
cylinder is provided on its outer wall surface with a driving member for driving the 
cylinder to rotate. The roller is located within the cylinder so that axial sections (e.g., 
axels) at both ends of the roller extend out of the end covers of the cylinder. Each of 
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the extended axial sections is coupled to a pressure applying mechanism for adjusting 
the material grinding pressure and the gap between the roller surface and the inner 
wall surface of the cylinder. The mill has at least two rollers, which are distributed 
along the circumferential direction of the inner cavity of the cylinder. The surface of 
each roller forms a material grinding surface against the inner cavity of the cylinder. 
The mill is also provided with a support system for restricting the cylinder in the 
circumferential direction and scrapers with respect to the material layer. 
Alternatively, at least two rollers may be distributed uniformly along the 
circumferential direction of the inner cavity of the cylinder. 

[0011] The example roller mill may include a support system for restricting the 
cylinder in the circumferential direction, and at least two rollers distributed or 
uniformly distributed along the circumferential direction of the inner cavity of the 
cylinder. 

[0012] The example roller mill may use one or more rollers operating 
simultaneously to increase production yield. In addition, the example roller mill may 
include a support system that restricts the cylinder in the circumferential direction so 
that during intermediate or high speed operation, the support system can effectively 
prevent radial runout of the cylinder or vibration during operation, thereby ensuring 
good stability during operation, and reducing notably the noise and damage due to 
vibration. Still further, because two or more rollers may be distributed or distributed 
uniformly along the circumferential direction of the inner cavity of the cylinder, when 
the roller operates under normal pressure or increased pressure, the equipment is 
uniformly and equally pressurized at various parts due to the rigidity construction of 
the cylinder itself when various forces act upon it, and no adverse effect is produced 
to the normal operation of other members connected to the cylinder. Still further, the 
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pressure of the roller may not act upon the support system, thereby reducing the 
friction between the roller and the support system, reducing power consumption, and 
ensuring better stability and reliability. Still further, at least two rollers are disposed 
within the cylinder, and the support system acts to restrict the cylinder in the 
circumferential direction, which enables production yields to be effectively increased 
by adding revolutions. While increasing production yield, the pressure of the roller 
can be appropriately reduced to minimize the wear and damage of the members, 
thereby ensuring a longer life of the members and improving the reliability of 
operation. In addition, such high speed operation facilitates processing of super-fine 
powders. 

[0013] Figures 1 and 2 depict an example roller mill comprising a cylinder 1, 
rollers 2 located within the cylinder 1 and arranged symmetrically up and down. The 
cylinder 1 is provided at both ends with end covers 3 and 4. The end cover 3 includes 
an inlet means 5 and the end cover 4 includes an outlet port 6. The surface of each of 
the rollers 2 and the corresponding wall surface of the inner cavity of the cylinder 1 
form a material grinding surface. The axial sections at both ends of each roller extend 
out of the end covers 3 and 4 at both ends of the cylinder 1. The extended axial 
sections (e.g., axels) are each provided with a pressure applying mechanism 7 for 
adjusting the material grinding pressure and the gap between the roller surfaces and 
the inner wall surface of the cylinder 1 (i.e., the size of the gap of the material 
grinding surface) by means of a rolling bearing. Between neighboring rollers is 
provided a scraper 8, which plays a part of loosing and axially transporting the 
material layers (e.g., the ground material). The scraper 8 is connected to the end 
cover via a hinged connecting rod, and the gap between the scraper 8 and the inner 
cavity wall surface of the cylinder is adjustable. An outer wall surface of the cylinder 
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1 is provided with a driving member 9 for rotating the cylinder 1 . The driving 
member 9 may be a gear member or a driving member of any other suitable type. The 
driving input may cause the cylinder 1 to rotate, and the roller 2 will rotate 
accordingly to grind the material. A support system 10 is provided for restricting the 
cylinder 1 in the circumferential direction, as shown in Figure 2, two independent 
support systems are arranged symmetrically up and down along the circumferential 
direction on the outer wall of the cylinder 1. The support system 10 may be of sliding 
bearing-type structure and may also may be implemented using a riding wheel or 
other support structure, which plays a part of radial restriction to the cylinder along 
the circumferential direction. Such radial restriction may be used to effectively 
prevent the cylinder 1 from radial runout or vibration during operation, thereby 
resulting in good stability, reduced vibration and low noise. The example roller mill 
described above can be used to meet the requirement of intermediate and high-speed 
operation to increase production yield. The end cover, pressure mechanism and 
support system 10 may be fixed on the frame, and may also be connected directly to a 
specially set prefab. 

[0014] In addition, a guiding means 1 1 may be disposed under the scraper 8 at the 
upper portion of the inner cavity of the cylinder 1 . The tilt angle of the guiding means 
may be adjustable to control the speed of the material flow, and the guiding means 
may be connected to the end cover via a hinged connecting rod. 
[0015] Figure 3 shows a cross-sectional view of another example roller mill. In 
the example of Figure 3, three rollers 2 are distributed uniformly along the 
circumferential direction in the inner cavity of cylinder 1 and the support system 10 is 
arranged along the outer wall surface of the cylinder 1 for restriction. 
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[0016] Figure 4 is a front view of another example roller mill. The cylinder 1 is 
modified to be a conical cylinder, the roller 2 is modified to be a conical roller, the 
surface of the conical roller corresponding to the inner wall surface of the cylinder. 
The material is put in from the inlet means 5 of a smaller port of the conical cylinder, 
and flows toward the outlet port 6 of a larger port during grinding operation. The 
inner wall of the conical cylinder can produce an axial component of force enabling 
the material to slide forward so as to reduce the wear of, and force upon, the scraper. 
[0017] Figure 5 is a front view of another example roller mill. The axial section of 
either end of the roller is provided with a pressure applying mechanism 7, and the 
axial section of the other end thereof is connected to a hinged seat 12 via a rolling 
bearing. The roller 2 can achieve a pressurized grinding to the material by the action 
of the pressurized mechanism on one end of the roller 2. 

[0018] Although certain methods and apparatus have been described herein, the 
scope of coverage of this patent is not limited thereto. To the contrary, this patent 
covers all embodiments fairly falling within the scope of the appended claims either 
literally or under the doctrine of equivalents. 
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